
Understanding and Predicting Metallic 
Whisker Growth

!"#$%"&%'&"&()*+%,-./-"(&*"0.-"+.-1&.,2-"+2$&01&!"#$%"&3.-,.-"+%.#4&
"&5.67822$&9"-+%#&3.(,"#14&:.-&+82&;#%+2$&!+"+2'&<2,"-+(2#+&
.:&=#2-/1>'&?"+%.#"*&?)6*2"-&!26)-%+1&@$(%#%'+-"+%.#&)#$2-&6.#+-"6+&&
<=A@3BCADC@5EFBBBG&&!@?<HBBDAFHDIJ

Problem Results
!"#$%&'()*+
!"#$%&'$()'&(*+,-.*/#0&(12)3&,/$(/")/(*),($4),(5&/6&&,(
*+,-.*/+'$(),-(*).$&($"+'/#,7(8)#2.'&$9(:"&;(7'+6($4+,/)!
,&+.$2;<(+8/&,()8/&'(2+,7(),-(.,4'&-#*/)52&(#,*.5)/#+,(4&!
'#+-$9(:#,($.'8)*&(1,#$"&$(+,(=5>8'&&(&2&*/'+,#*$()'&(3+'&(
4'+,&(/+(6"#$%&'#,7(/"),(/"&#'(?,>=5(*+.,/&'4)'/$9(@&*&,/(
4.$"(#$(/+6)'-(=5>8'&&(&2&*/'+,#*$(#,(AB:?(4)'/$C(4+$$#52&(
8./.'&('&D.#'&3&,/(/+(5&(42)*&-(.4+,(EBF(&2&*/'+,#*$()$(
6&229

,-.#/0)#012".0*-()*0&.3")*/)%-/.-)00*0*-3'-4&0*/#3-
56/.$0&/)%-")*-3'-*030&7/)0-7"&%/).-")*-()#0&1
3"/)38-*(0-3'-360-&/.$-'9-56/.$0&-9'&7"3/'):

Sandia National Laboratories
Don Susan, Joe Michael, Graham Yelton, Ed Webb, Charlie Robino, Paul Vianco 

Significance

Tin Whisker Growth Kinetics

Project Goals

Combined experimental characterization and  
computational modeling

In-Situ SEM studies of whisker growth show  
complex behavior

Tin whisker crystallography — Whisker growth axis 
measurement

Sn Whisker Modeling Approach
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Deposition of bright Sn, 
matte Sn, and Sn-Cu on 
Cu-alloy substrates 

Long-term holds 
at a series of 
temperatures  

Measure whisker 
growth kinetics with 
temp and time 

SEM/EBSD of  
Sn surface 

FIB cut      SEM imaging   EBSD 
     TEM sample extraction   

         TEM imaging 

Atomistic 
diffusion 
modeling and 
kinetic modeling 
of whisker 
growth  

Overall morphology 
and crystallography of  

Sn layer 

Characteristics of specific 
whiskers and  

“whisker-root grains” 

Unique g.b. structures, 
fast diffusion  

paths, etc. 

Apparent 4-5 day 
incubation period 
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